[Abstract] Inorganic polyphosphate (polyP) is a linear polymer present in both prokaryotic and eukaryotic organisms and made from three to hundreds of orthophosphate residues linked by phosphoanhydride bonds. The biological role of this molecule goes beyond serving as Pi store or energy source to replace ATP. For instance, in yeast polyP levels have been related to stress adaptation and this molecule has been shown to be the substrate for polyphosphorylation of proteins. Here we describe two different methods to purify polyP from the yeast Saccharomyces cerevisiae and the subsequent protocol to quantify polyP levels by spectrophotometrically measuring the Pi generated upon enzymatic hydrolysis of purified polyP. It must be noted that the purification protocol used greatly influences the polyP values obtained. 
2. After 16-24 h of growth, determine the OD600 of the yeast culture by using a spectrophotometer.
Inoculate cells in 5 ml YPD (final OD600 0.2) and incubate in the shaker at 200-220 rpm and 28 °C until the OD600 reaches 0.6-0.8 (This will take 3 to 5 h.).
3. Collect from 0.5 to 1 OD600 units of yeast exponential culture (1-2 x 10 7 cells) by centrifugation at 12,000 x g for 1 min at room temperature and discard the supernatant.
4. Resuspend the cell pellet with 400 μl of AE buffer prechilled at 4 °C.
5. Transfer the cell resuspension to previously prepared 1.5 ml screw cap tubes containing 300 µl phenol and 40 μl 10% SDS and securely fasten the lid.
6. Mix by inversion 4 times and vortex 5 sec to homogenize.
7. Incubate at 65 °C for 5 min and chill the tubes for 1 min on ice.
8. Add 300 µl of chloroform, securely fasten the lid, mix by inversion 4 times, and vortex 5 sec to homogenize.
9. Centrifuge at room temperature for 2 min at 13,000 x g to separate the aqueous phase containing the polyP from the organic phase.
10. Carefully transfer the aqueous phase (top) to prepared 1.5 ml screw cap tubes containing 350 µl chloroform. Typically, the recovered volume will be approximately 450 µl. Be sure not to carry over any phenol during pipetting by avoid touching the bottom phase or the white protein containing interphase.
11. Securely fasten the lid, mix by inversion 4 times, and vortex 5 sec to homogenize.
12. Centrifuge at room temperature for 2 min at 13,000 x g.
13.
Recover the aqueous phase, approximately 400 µl, and transfer it to a new 1.5 ml microcentrifuge tube. As before, be sure not to carry over any phenol during pipetting by avoid touching the bottom phase.
14. Add 2 µl of RNase A (10 mg/ml) and 2 µl of DNase I (10 mg/ml) to each tube and incubate 1 h at 37 °C. RNase A and DNase I are added before precipitation to degrade RNA and DNA, respectively, thus avoiding RNA and DNA precipitation with polyP.
15. Transfer the aqueous phase to pre-cold at -20 °C, 1.5 ml microcentrifuge tube containing 1 ml of absolute ethanol and 40 µl of 3M sodium acetate (pH 5.3) and leave 3 h at -20 °C to precipitate polyphosphate.
16. Centrifuge for 20 min at 13,000 x g at 4 °C.
17. Discard the supernatant by decantation and add 500 µl of 70% ethanol.
18. Centrifuge for 5 min at 13,000 x g at 4 °C.
19. Discard the supernatant by decantation and centrifuge 1 min at 13,000 x g to remove traces of ethanol by pipetting.
20. Open the tubes and dry the small translucent-white polyphosphate pellet that can be observed at the bottom of the tube at room temperature for 5 min or until the pellet is completely dry.
21. Resuspend in 50 µl of Milli-Q water.
22. The polyphosphate sample can be directly measured or stored at -20 °C.
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9. Discard the flow-through and wash the column twice with 400 µl of wash buffer by centrifugation for 1 min at 13,000 x g at room temperature.
10. After the last wash, discard the flow-through and dry the column by centrifugation for an additional 1 min at 13,000 x g at room temperature.
11. Transfer the column to new 1.5 ml microcentrifuge tube and add 50 µl Milli-Q water. Let the column stand for 1 min and elute the polyphosphate by centrifugation for 1 min at 13,000 x g at room temperature. It is highly recommended to use Milli-Q water with pH > 7 for a better polyP elution.
12. The eluted polyphosphate can be directly measured or stored at -20 °C.
C. Colum regeneration
If necessary, the columns can be reused after regeneration with the following protocol:
1. Wash the column once with 750 µl of 0.2 M acetic acid and 50 mM EDTA (pH 8) by centrifugation 1 min at 13,000 x g at room temperature.
2. Wash three times with 750 µl Milli-Q water by centrifugation 1 min at 13,000 x g each time at room temperature.
3. Normally, a column can be used 3-5 times. New columns must be used if a decrease in the yield of polyP recovery is observed.
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3. The amount of phosphate is obtained by comparing the absorbance value of each sample with the phosphate standard curve after subtracting the background value for each sample. The polyP3 and polyP45 are used as controls for the rPpx1 reaction over polyphosphates. PCR purification plates instated of columns to process a high number of samples. However, the main drawback is that likely short chain polyPs are lost and the amount of PolyP is underestimated in comparison with the precipitation protocol. As a reference, when we used commercial polyP45, that is a mix of different polyP with enrichment in polyP chains with 45 phosphate residues, the polyP recovery using silica columns process was estimated to be 20-22%. Thus, it should be possible to approximately compare PolyP levels obtained by the column method with those generated by the precipitation method by multiplying by a factor of 4. As an example with S. cerevisiae samples, phenol-extracted material (that is, processed until step A14
of the "Polyphosphate purification by precipitation" protocol) was split into 2 halves. One half was processed following the same protocol and the other subjected to purification using the QIAquick columns. As shown in Figure 4 , purification through the silica columns results in 3 to 4-fold decrease in the detected polyP levels. Consequently, if the objective of the extraction is to obtain high amounts of polyP of all sizes, the precipitation method is most suitable. A detailed method for assessing polyP size by gel electrophoresis can be found as a BioProtocol (Garcia, 2014) .
In contrast, the precipitation method is more economic, as it does not require purchasing purification columns.
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